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(57) ABSTRACT 

A power control device for a CDMA communication system 
using different kinds of spreading codes. Id the power 
control device for a base station device, a first channel 
generator generates a first channel signal by spreadmg first 
input data with an orthogonal code and a second channel 
generator generates a s econd channel signal b y spreading 
second input data with a quasi-orthogonal code. The second 
channel signal has a gain higher than that of the first channel 
signal. A first gain controller controls pow er of the first 
channel signal and a se cond g ain controller controls power 
of the second channel s ignal. An adder adds the first channel 
signal to the s econd c hannel signal, and a spreader spreads 
a signal output from the adder with a pseudo-random noise 
(PN) code. The base station transmits a response request 
message to a mobile station via the second channel, and 
retransmits the response request message after increasing a 
transmission power of the second channel when a response 
message is not received from the mobile station. 

43 Claims, 7 Drawing Sheets 
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DEVICE AND METHOD FOR 
CONTROLLING POWERS OF 
ORTHOGONAL CHANNEL AND QUASI- 
ORTHOGONAL CHANNEL IN CDMA 
COMMUNICATION SYSTEM 



CLAIM OF PRIORITY 

Ihis application makes reference to, incorporates the 
same herein, and claims all benefits accruing under 35 
U.S.C. §119 from an application entiUed DEVICE AND 
METHOD FOR CONTROLLING POWER OF 
ORTHOGONAL CHANNEL AND QUASI- 
ORTHOGONAL CHANNEL IN CDMA COMMUNICA- 
TION SYSTEM earlier filed in the Korean Industrial Prop- 
erty Office on Mar. 26, 1998, and there duly assigned Serial 
No. 98-10616. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a power control device 
and method for a CDMA communication system, and in 
particular, to a device and method for controlling powers of 
channels using orthogonal codes and quasi-orthogonal codes 
for spreading codes. 

2. Description of the Related Art 

In a forward link of an IS-95 code division multiple access 
(CDMA) communication system, a single family of 
orthogonal codes are used for the respective channels as 
spreading codes for channel separation. A mobile station 
despreads received signals using orthogonal codes (or Walsh 
codes) assigned by a base station. Although signals received 
at the mobile station may include signals that the base station 
has directed to other mobile stations, the mobile station can 
effectively disregard the signals directed to other mobile 
stations by despreading the received signals using a unique 
orthogonal code assigned to itself. In addition, for channel 
separation, different orthogonal codes are assigned to the 
'respective channels, so that there is almost no receiving 
strength difference among the channels. 

However, in the case where quasi-orthogonal codes, arc 
used for the CDMA forward link channelization spreading 
code, the channels which are spread with different kinds of 
spreading codes (i.e., the quasi-orthogonal code) may be 
assigned to the forward link spreading code in the base 
station. For example, the orthogonal and quasi-orthogonal 
codes may refer to a different type of the orthogonal codes 
and non-orthogonal codes besides the quasi-orthogonal 
codes. For more details about the quasi-orthogonal codes, 
sec Korean patent application No. 46402/1997 filed by the 
applicant of the invention. In the present invention, quasi- 
orthogonal codes may be generated by other means in 
addition to that described by the embodiments of the present 
invention. That is, the quasi-orthogonal codes are codes 
satisfying three conditions: 1) a condition of Walsh codes 
and a full length correlation; 2) Walsh code and partial 
correlation; and 3) full length correlation between quasi- 
orthogonal codes. In the case where an orthogonal code is 
not received above a constant level in the base station, at 
least one channel among channels assigning to the mobile 
station assigns a reference ortho-code, and other channels 
assign the ortho-code, thereby to distinguish the channels. 

In case where the orthogonal code does not rise above a 
predetermined threshold in the base station, at least one 
charmel among those channels assigned to the mobile station 
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is assigned a reference ortho-code, and the other channels 
are assigned ortho-codes, to distinguish the respective chan- 
nels. 

The mobile station then acquires channel information 

5 transmitted from the base station by despreading received 
signals with an orthogonal cede assigned to itself and also 
acquires channel information by despreading the received 
signals with a quasi-orthogonal code assigned to itself. 
The orthogonal codes which are assigned to the mobile 

10 station and used in despreading have a high orthogonality 
with one another, so that there is virtually no interference 
from other forward channels. By contrast, the quasi- 
orthogonal codes which are assigned to the mobile station, 
and used in despreading have a relatively lower orthogonal- 
ity with those assigned to other forward channels. 
Accordingly, interference among the channels despread with 
the quasi-orthogonal codes is higher than that among the 
channels despread with the orthogonal codes. The mobile 
station measures a signal-to-interference ratio (SIR) and 
requests the base station to increase the signal power when 

20 the measured channel performance is low. Despreading with 
the orthogonal code channel at the mobile station results in 
a higher SIR, whereas despreading with the quasi- 
orthogonal code channel results in a lower SIR. Therefore, 
a problem may arise if the power control is generally 

25 performed on all channels on the basis of the SIR of a 
specific code channel. Accordingly, there is a need for an 
improved power control method whenever a base station 
spreads signals using orthogonal and quasi-orthogonal 
codes. 

30 SUMMARY OF THE INVENTION 

According to the present invention, there is provided an 
apparatus and method for controlling the power of channels 
using orthogonal spreading codes and quasi- orthogonal 
spreading codes. 

It is therefore an object of the present invention to provide 
a device and method for separately controlling the transmit- 
ting the power of channels in a CDMA communication 
system using orthogonal and quasi-orthogonal codes. 

It is another object of the present invention to provide a 
device and method for controlling transmitting the power of 
channels by separating channel signals spread with orthogo- 
nal codes and quasi -orthogonal codes and measuring signal- 
to-interference ratios (SIRs) of the respective coded channel 
45 signals in a CDMA communication system. 

In one aspect of the present invention a device and method 
is provided for controlling transmitting the power of chan- 
nels spread with orthogonal codes and quasi-orthogonal 
codes spread with a single power control command in a 
50 CDMA communication system. 

In another aspect of the present invention a device and 
method is provided for controlling a transmitting power ratio 
between channels in a CDMA communication system using 
orthogonal and quasi-orthogonal codes, in which a base 
55 station transmits a message to a mobile station according to 
a pre -set power ratio and determines whether the mobile 
station responds to the transmitted message within a pre- 
defined time. 

In another aspect of the present invention a device and 
60 method is provided for controlling a transmitting power ratio 
between channel s in a CDMA communication system using 
orthogonal and quasi-orthogonal codes, in which a mobile 
station sends a response request message to a base station, 
and the base station sends an acknowledge message and 
65 determines whether the same message is repeatedly received 
from the mobile station, to control the power ratio betwe en 
the channels. 
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In another aspect of the present invention to provide a 
device and method for controlling a_j)owe r ratio between 
channels according to the errors generated while decoding a 
channel spread with a quasi-orthogonal code at a mobile 
station. 5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Hie above and other objects, features and advantages of 
the present invention will become more apparent from the 
following detailed description when taken in conjunction 
with the accompanying drawings in which like reference 
numerals indicate like parts. In the drawings: 

FIG. 1 is a block diagram illustrating a base station 
comprising multiple channel transmitters using orthogonal 
codes and quasi-orthogonal codes in a CDMA communica- 
tion system, according to an embodiment of the present 
invention; 

FIG. 2 is a diagram illustrating how power control is 
performed on a plurality of communication channels, each 
using a dififerent kind of spreading code in a CDMA com- 
munication system according to an embodiment of the 
present invention; 

FIG. 3 is a diagram illustrating the stmcture of a power 
control group for separately controlling the power in a 25 
plurality of channels using orthogonal codes and quasi- 
orthogonal codes according to the present invention; 

FIG. 4 is a diagram illustrating a method for simulta- 
neously controlling powers of the channels using orthogonal 
and quasi-orthogonal codes with a single fast power control 30 
command and controlling a power ratio between the two 
channel according to a power ratio change command in a 
CDMA communication system according to the present 
invention; 

FIG. 5 is a block diagram illustrating a device for 
re-setting a transmission power ratio of the channels using 
orthogonal codes and quasi-orthogonal codes in a CDMA 
communication system according to an embodiment of the 
present invention; 

FIG. 6 is a flow chart illustrating a method for re-setting ^ 
a transmission power ratio of the channels using orthogonal 
codes and quasi-orthogonal codes in a CDMA communica- 
tion system according to an embodiment of the present 
invention; 

FIG. 7 is a flow chart illustrating a method for re -setting 
a transmission power ratio of the channels using orthogonal 
and quasi-orthogonal codes in a CDMA communication 
system according to another embodiment of the present 
invention; and 

FIG. 8 is a diagram illustrating a device for re-setting a 
transmission power ratio of the channels using orthogonal 
codes and quasi-orthogonal codes in a CDMA commtmica- 
tion system according to another embodiment of the present 
invention. 55 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will be 
described hereinbelow with reference to the accompanying eo 
drawings. In the following description, well known func- 
tions or constructions are not described in detail since they 
would obscure the invention in unnecessary detail. 

In order for a mobile station to attain the same signal-to- 
interference ratio (SIR) for the two channel signals despread 65 
with two orthogonal and quasi-orthogonal codes, the base 
station should preferably allocate the higher power to the 
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channels spread with the quasi-orthogonal codes, as com- 
pared with the channels spread with the orthogonal codes. In 
addition, the power of the chaimels spread with the orthogo- 
nal codes should be separately controlled from the power of 
the channels spread with the quasi -orthogonal codes. 

It should be noted that the following embodiments of the 
present invention use two kinds of spreading codes, i.e., 
orthogonal codes and quasi-orthogonal codes. However, the 
invention is equally applicable in the case where three or 
more orthogonal and quasi-orthogonal codes are used when 
a base station transmits more than three code channels. 

First Embodiment 

FIG. 1 is a block diagram of a base station channel 
transmission device 10 which transmits channel signals 
spread with two kinds of spreading codes (e.g., orthogonal 
codes and quasi-orthogonal codes) to a mobile station. 

In FIG. 1, the channel transmission device 10 comprises 
channel encoders 11 and 12 for encoding corresponding 
channels, intcrleavers 13 and 14 for interleaving the encoded 
data according to a predefined rule. The channel transmitter 
device 10 further comprises a first spreader 15 for spreading 
an output of interleaver 13 with an orthogonal code (i.e., 
Walsh code), and a second spreader 16 for spreading an 
output of interleaver 14 with a quasi-orthogonal code Oof-- 
Gain controllers 17 and 18 are provided for controlling 
power gains of the respective channels. A controller 19 
coupled to the gain controllers 17 and 18 is shown for 
controlling respective channel power gains of the forward 
hnk according to a power control command received from 
the mobile station via the reverse link. An adder 20 is 
coupled to the gain controller 19 output for adding the 
signals. The output of the adder 20 is supplied to a spreader 
21 for spreading the added signal with a pseudo-random 
noise (PN) code. 

In operation, the first encoder 11 encodes input channel 
data DATAl and the second encoder 12 encodes input 
channel data DATA2. The first and second intcrleavers 13 
and 14 interleave the encoded data output from the respec- 
tive channel encoders 11 and 12. The multiplier 15, (i.e., 
spreader) multiplies an output of the interleaver 13 by an 
orthogonal code (e.g., Walsh) to spread the output of the 
interleaver 13, and the multiplier 16, (i.e., spreader) multi- 
plies an output of the interleaver 14 by a quasi-orthogonal 
code to spread the output of the interleaver 14. 

The controller 19 generates a gain control signal to be 
suppUed to the gain controllers 17 and 18 according to a 
power control command received from the reverse link. The 
first gain controller 17 receives a first channel signal, output 
from the multiplier 15 and controls a gain of the first channel 
signal according to the gain control signal provided from the 
controller 19. The second gain controller 18 receives the 
second channel signal, output from the multiplier 16 and 
controls a gain of the second charmel signal according to the 
gain control signal provided from the controller 19. 
Thereafter, the adder 20 adds the channel signals being 
spread with the a combination of orthogonal and quasi- 
orthogonal codes, and the multiplier 21, (i.e., spreader), 
multiplies an output of the adder 20 by the PN code for base 
station identification. In this manner, the channel transmis- 
sion device of FIG. 1 spreads the respective channel signals 
with the orthogonal code and the quasi-orthogonal code. In 
FIG. 1, it is assumed that the first channel spread with the 
orthogonal code is a forward fundamental channel and the 
second channel spread with the quasi-orthogonal code is a 
forward dedicated control channel. In the IS-95 A, B stan- 
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dard and the IS-2000 standard, a fundamental channel is a is lower than interference among the channel using the 

channel utilized mainly for voice service, and the forward quasi-orthogonal codes. Therefore, it is necessary to 

dedicated control channel is a channel mainly for control increase the transmission power of channels using the quasi- 

messages. orthogonal code to be higher than those channels using the 

o J 1- i_ J- * 5 orthogonal code, in order for the two channels to have the 

Second Embodiment , ^ . /c.Tn\ . .t_ • i * 

same signal- to -noise ratio (SIR) at the receiver. That is, the 

FIGS. 2 and 3 illuslraie a second embodiment of the base station initially sets a power ratio between the two 

present invention. Reference will be made initially to FIG. channels so that the channel spread with the quasi- 

2 which is a diagram illustrating how power control is orthogonal code is assigned a higher power as compared 

performed on two (2) communication channels, each using jq with the channel spread with the orthogonal code. Here, the 

a different spreading code. mobile station measures the SIR for a reference channel 

In FIG. 2, a mobile station 25 simultaneously receives two desprcad with the orthogonal code, and sends the base 
(2) channel signals from a channel transmission device of a station a power-up command when the measured value is 
base station 21, one spread with an orthogonal code and the lower than a first threshold value and a power-down corn- 
other spread with a quasi-orthogonal code. The mobile 15 mand when the measured value is higher than a second 
station 25 despreads the respective channel signals and threshold value. Upon receiving the power control 
sends power control commands (PCC) to the base station 21 commands, the base station then increases or decreases the 
according to their respective SIRs. In particular, the base transmission powers of the channels in accordance with a 
station 21 sends the mobile station 25 a channel spread with received power control command bit so that the transmission 
an orthogonal code (i.e., Walsh channel 23fl) and a channel 20 power ratio of the channel spread with the orthogonal code 
spread with a quasi-orthogonal code (i.e., quasi-orthogonal and the channel spread with the quasi-orthogonal code is 
code channel 236). Upon receiving the channel signals, the maintained, 
mobile station 25 then estimates the SIRs for the respective 2. Fast Power Control 

channel signals received from the base station 21, and sends In accordance with a third aspect of the present invention 

to the base station 21 the power control command 27a for 25 applicable to all described embodiments, to efficiently cope 

the Walsh channel and the power control command 27b for with the SIR, power control for the channel spread with the 

the quasi-orthogonal channel according to the estimated orthogonal code could be performed fast. Furthermore, the 

SIRs. Here, the power control commands 27a and 27b for power ratio between the orthogonal channel and the quasi- 

the Walsh channel and the quasi-orthogonal channel are orthogonal channel of the base station should be varied 

transmitted via a power control group on the reverse hnk 30 according to the channel environment. In the above case, the 

pilot channel shown in FIG. 3. power ratio is re-set by controlling the transmission power 

FIG. 3 illustrates the structure of a power control group of the channel spread with the quasi-orthogonal code 

that the mobile station sends to the base station. As shown according to a receiving state of the quasi-orthogonal chan- 

in FIG. 3, pilot symbols and power control commands are nel. 

alternately arranged. In FIG. 3, reference numerals 31 and 35 3. Message Exchange 

35 denote the pilot symbols, reference numeral 33 denotes In accordance with the third aspect of the present 
the power control command for the channel spread with the invention, a transmission device for the base station has the 
quasi-orthogonal code (i.e., quasi-orthogonal channel), and same structure as that shown in FIG. 1. However, a con- 
reference numeral 37 denotes the power control command troUer 19 of FIG. 1 controls the transmission power of the 
for the channel spread with the orthogonal code (i.e., Walsh 40 respective channels for the forward link according to an 
channel). In accordance with the teachings of the present information signal (e.g., a power control command, a 
invention, one power control group requires a power control response (or ACK) message and a power ratio change 
command for the Walsh (i.e., orthogonal code) channel and command) received from the reverse link, and re-sets the 
a power control command for the quasi -orthogonal code power ratio between the channels upon detecting the change 
channel. Further, to obtain a high SIR in each channel, the 45 in the power ratio between the channels, 
power control commands for the respective channels should xu- h t? k ^' 
be transmitted between the mobile station and base station Embodiment 
with minimum delay. The present invention is directed to a method for using a 
1. Reducing the Number of Power Control Commands single power control command to independently control the 

A second aspect of the present invention applicable to all 50 transmission powers of channels spread with of orthogonal 

embodiment is directed to a method for reducing the number codes and quasi-orthogonal codes. A third embodiment will 

of power control commands for the channels in a CDMA be described below in the context of several exemplary 

communication system using orthogonal codes and quasi- methods for using a single power control command to reset 

orthogonal codes. In each of the exemplary embodiments of the power ratio will be described below, 

the invention, an orthogonal code and a quasi-orthogonal 55 1, First Exemplary Method of the Third Embodiment 

code are used as spreading codes. In addition, for brevity, a In a first exemplary method of the third embodiment, the 

channel spread with the orthogonal code wiU hereinafter be mobile station re-sets the power ratio using only the SIR of 

referred to as orthogonal (or Walsh) channel and a channel the quasi-orthogonal channel. The mobile station measures 

spread with the quasi-orthogonal code a quasi-orthogonal an SIR of the orthogonal channel and compares the mea- 

channel. 60 sured SIR with a threshold value so as to quickly transmit 

It is assumed that a base station assigns orthogonal codes the power control bit via the reverse link. Subsequent to 

when unused orthogonal codes are available for forward link transmitting the power control bit, the mobile station mea- 

channel spreading and reverse hnk channel despreading, and sures an SIR of the quasi-orthogonal channel for a specified 

quasi-orthogonal codes to the remaining unassigned forward long time, as compared with the time taken to measure the 

hnk channels when a predefined number of unused orthogo- 65 orthogonal channel, and averages the measured SIR of the 

nal codes are not available. As is well-known in the art, quasi-orthogonal channel. Here, the SIR is averaged for a 

interference among the channels using the orthogonal codes predetermined long time interval. The time interval for 
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measuring and averaging the SIR of the quasi-orthogonal 2. Second Exemplary Method of the Third Embodiment 

channel is extended beyond that required to measure the SIR The second exemplary method operates in an almost , 

of the orthogonal channel, because only the averaged quasi- identical manner to that described in the first exemplary 

orthogonal SIR is used to reset the power ratio of the base method, however, with the important distinction being that 

station. When the measured SIR value of the quasi- 5 the power ratio is re-set not by using the SIR of the 

orthogonal channel is lower than a first threshold value, the quasi-orthogonal channel, but rather by examining a perfor- 

mobiie station sends a power-up command for the quasi- j^ance metric of the quasi-orthogonal channel. In accor- 

orthogonal channe to the base station. Otherwise when the ^^^^ ^^h the second exemplary method, the base station 

measured SIR value of the quasi-orthogonal channe is transmits a response request message via the quasi- 

higher than a second threshold value, the mobile station ^ 1 JLi » *u u i * *■ a * 1 *u 

sends a power-down command for the quasi-orthogonal ^^hogonal channel to the mobile station and controls the 

channel to the base station. That is, the mobile station sends P«^^' ^^^^^^ 1^*^ according to whether a 

a power ratio change command on a message frame to the response to the message is received or not from the mobile 

base station via the reverse control channel, and the base ^' ^^^^^^^ transmits the response (or 

station controls the transmission powers of the orthogonal ^Cig request message to the mobile station via the quasi- 

channel and the quasi-orthogonal channel according to the ^5 orthogonal channel usmg a previously set power ratio, 

power ratio change command as determined solely by the Thereafter, when there is no response from the mobile 

measured SIR of the quasi-orthogonal channel. station after a lapse of a predefined lime, the base station 

It should be further noted that while the mobile station re-sets the power control ratio by increasing the power of the 

sends a control message carrying the power ratio change quasi- orthogonal channel by a specified level, APu. 

message command to the base station, the mobile station 20 Otherwise, when there is a response from the mobile station 

may send a different type of message capable of controlling within the predefined time, the base station either maintains 

power of the forward link channels. For example, it is also the present power of the quasi-orthogonal channel or re -sets 

possible to enable the base station to determine whether to the power ratio by decreasing the power of the quasi- 

change the power ratio, by sending the message including orthogonal channel by the specified level APu. In this case 

the SIRs of the quasi-orthogonal channel and the orthogonal 25 a mobile station's response message could include SIR of 

channel. the quasi-orthogonal channel. 

u J 3- Third Exemplary Method of the Third Embodiment 

Fourth Embodiment xt * ■ *u • j 1 *u j r *i. j u j • 

Next, m a third exemplary method of the second embodi- 

Furthermore, as briefly described above, the mobile sta- ment the power state of the quasi-orthogonal channel is 

tion compares the SIR of the quasi -orthogonal channel with 30 divided into two cases. 

two different threshold values, to determine a proper control jn a first case, the mobile station receives a quasi- 

message to send to the base station for controlling the power orthogonal channel signal at a higher or comparable level to 

ratio. To compensate for property changes of a frame error a threshold value of the SIR, because of the high power of 

rate (FER) and the SIR according to the channel the quasi-orthogonal channel for the forward link. In this 

environment, it is also possible to transmit a message 35 case, the mobile station sends a response request message to 

capable of controlling a power ratio among the forward link the base station, and the base station sends an acknowledge 

channels by comparing the SIRs of the orthogonal channel (ACK) message to the mobile station upon receiving the 

and the quasi-orthogonal channel with the two threshold message without an error. Here, the base station sends the 

^^^^^s. ACK message via the quasi-orthogonal channel so that the 

As described above, since the method of the present 40 mobile station can receive the ACK message without error, 
invention quickly calculates only the SIR of the reference If the acknowledge message is not transmitted from the 
channel, only one power control command is required in the mobile station within a predefined time, the base station 
one power control group of FIG. 3. Therefore, as compared re-sets the power ratio by decreasing the power of only the 
with the first embodiment where the mobile station sends the quasi-orthogonal channel on the judgement that the power of 
two power control commands by measuring the respective 45 the quasi-orthogonal chaimel is a good slate. 
SIRs for the channels spread with the different kinds of In a second case, the mobile station receives the quasi- 
orthogonal codes, it is possible to produce the power control orthogonal channel signal at a much lower level than the 
command with reduced throughput since only the SIR of the threshold level of the SIR, because of the low power of the 
reference channel is used for faster power control. In quasi-orthogonal channel for the forward hnk. The mobile 
addition, since the invention requires only one power control 50 station requests the ACK message by sending the response 
command, the capacity of the reverse link is increased. request message to the base station. Here, even though the 

The present invention can measure the SIR of the quasi- base station sends the ACK message via the quasi- 
orthogonal channel periodically or non-periodically. For orthogonal channel, the mobile station may fail to receive 
example, in the case where the procedure is periodically the ACK message correctly due to the low power of the 
performed, the control message is transmitted by comparing 55 quasi-orthogonal channel. Accordingly, the mobile station 
the SIR of the quasi-orthogonal channel at predefined peri- retransmits the message to the base station to request 
ods. On the other hand, in the case where the procedure is retransmission of the ACK message. Here, when the base 
performed non-periodically, the control message is trans- station repeatedly receives the response request message for 
mitted only when the SIR of the quasi-orthogonal channel is a predefined time T2, the base station considers the mobile 
within a specific range as determined by the two threshold 60 station to be receiving the quasi-orthogonal channel at an 
values described above. In the former case, a message is insufficient power level, and accordingly, re-sets the power 
continuously transmitted via the reverse link even when ratio by increasing the power of the quasi-orthogonal chan- 
there is no need to control the power ratio, thereby wasting nel by a specified level. 

the capacity of the reverse link. However, the latter case (i.e., 4. Fourth Exemplary Method of the Third Embodiment 

non-periodic) is advantageous in that the base station can 65 In a fourth exemplary method, the mobile station re-sets 

monitor the transmission power efficiency of the forward the power ratio according to the extent of an error generated 

hnk. during decoding the received quasi-orthogonal channel. In 
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this method, it is assumed that the quasi-orthogonal channel 
for the forward link operates in a discontinuous transmission 
(DTX) mode and for this purpose, the mobile station 
includes a decider for deciding whether the channel signal 
exists or not. In the case where errors occur during decoding 
even though a quasi-orthogonal channel signal is received at 
a higher level than a predetermined level at a receiver of the 
mobile station, the mobile station notifies the base station to 
set a power ratio of the orthogonal channel to the quasi- 
orthogonal channel to be lower than the previously set 
power ratio, so as to increase the power of the quasi- 
orthogonal channel. Subsequently, the mobile station sends 
a power ratio change command to the base station via a 
reverse control channel, and the base station then transmits 
the orthogonal channel and the quasi-orthogonal channel at 
power levels corresponding to the re-set power ratio. If the 
quasi-orthogonal channel for the forward Unk does Qot 
operate in the DTX mode, the circuit for deciding existence 
of the frame is not required and the mobile station transmits 
a power-up command for the quasi-orthogonal channel via 
the reverse link when the quasi-orthogonal channel has the 
errors by simply determining whether the output of a 
decoder has the errors. 

FIG. 4 illustrates, by way of example, the method of the 
present invention for controlling the plurality of channel 
power for channels using the a combination of orthogonal 
and quasi-orthogonal codes for each channel with a single 
power control command. Referring to FIG. 4, a base station 
41 controls the transmission powers of the orthogonal chan- 
nel 43a and the quasi-orthogonal channel 43b according to 
a set power ratio and then transmits the power controlled 
channels to a mobile station 45. That is, the base station 41 
transmits channel signals on the orthogonal channel 43a and 
the quasi-orthogonal channel 43b, the channel signals hav- 
ing a specific power ratio therebetween. The mobile station 
45 then examines an SIR of the reference channel 43a 
despread with the orthogonal code (i.e., orthogonal channel) 
and quickly transmits a power control command for only the 
orthogonal channel 43a via a reverse link pilot channel as 
represented by reference numeral 47. The base station 41 
then simultaneously controls or adjusts the powers of the 
orthogonal channel 43a and the quasi-orthogonal channel 
43b in according with the set power ratio according to the 
received power control command. The base station then 
transmits the adjusted or power controlled channel signal. 
That is, the mobile station 45 requests the base station 41 to 
increase the transmission power of the orthogonal and 
quasi-orthogonal channels by transmitting a power control 
command for only the orthogonal channel 43a. The base 
station 41 responds by increasing the power of both the 
orthogonal channel 43a and the quasi-orthogonal channel 
43b according to the set power ratio. 

Since the p ower ratio between the orthogonal channel 43a 
and the quasi-orthogonal channel 43b, which is set in the 
base station 41, depends upon the channel environment, the 
mobile station 45 examines an SIR of the quasi-orthogonal 
channel 43h which is spread with the quasi-orthogonal code 
at a lower rate than t he power contr ol command and trans- 
mits a corresponding powcrrano cnange mcssagT^ja a 
control chan nel. In FIG. 4, reference numeral 47 denoies a 
state where the power ratio change me ssage (i.e., coded 
frame data) is transmitted to the base station 41 via the 
common channel. That is, the present invention solves the 
problem of requiring multiple power control commands 
when using a combination of orthogonal codes and quasi- 
orthogonal codes. By controlling the powers of each channel 
spread with the a combination of orthogonal and quasi- 
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orthogonal codes using a single power control command, it 
is possible to prevent reduction in the capacity of the reverse 
hnk. 

^ Fifth Embodiment 

FIG. 5 illustrates a device for re -setting a power ratio 
between the channels spread with a combination of orthogo- 
nal codes and quasi-orthogonal codes according to a third 
embodiment of the present invention. The figure shows that 

10 the mobiles station measures an SIR of the quasi-orthogonal 
channel and sends a corresponding power ratio change 
command (PRCC) to the base station. 

Referring to FIG. 5, a multiplier 50 spreads a received 
signal by multiplying the received signal by a PN code. A 

15 multiplier 51 orthogonally desp reads an output of the mul- 
tiplier 50 by multiplying the output of the multiplier 50 by 
an orthogonal code. A corresponding multiplier 52 quasi- 
orthogonally despreads the output of the multiplier 50 by 
multiplying the output of the multipUer 50 by a quasi- 

20 orthogonal code. A first interference measurer 53 measures 
interference with reject to the orthogonal channel from an 
output signal of the multiplier 50. A second interference 
measurer 54 measures interference with respect to the quasi- 
orthogonal channel from the output signal of the multiplier 

25 50. Here, the interference measurers 53 and 54 measure 
dispersion of a despread value of a forward link pilot 
channel or a non-assigned orthogonal channel or quasi- 
orthogonal charmel, to calculate interference of the corre- 
sponding channels. A first SIR measurer (for the Walsh code) 

30 55 calculates an SIR of the orthogonal channel by receiving 
the orthogonally despread signal and the interference for the 
orthogonal channel. A second SIR measurer (for the quasi- 
orthogonal code) 56 calculates an SIR of the quasi- 
orthogonal channel by using the quasi-orthogonal code 

35 despread signal and the interference measurer 54 output 
from the quasi-orthogonal channel. Here, the second SIR 
measurer 56 accumulates and averages the calculated SIR of 
the quasi-orthogonal channel for a specified time and pro- 
vides the result to a second comparator 58. A first compara- 

40 tor 57 compares the measured SIR of the orthogonal channel 
with a first threshold value. The second comparator 58 
receiving outputs of the first and second SIR measurers 55 
and 56, compares the SIR of the quasi-orthogonal channel 
with a predefined second threshold value periodically (or 

45 non-periodically when necessary) or compares the SIR of 
the quasi-orthogonal channel with the SIR of the orthogonal 
channel, and outputs a difference value therebetween. A first 
power command (FCC) generator 59 quickly transmits one 
power control command bit using a power control group 

50 according to the comparison result output from the first 
comparator 57. A power ratio change command (PRCC) 
generator 60 receiving an output of the second comparator 
58 , adjusts the power ratio so that the orthogonal channel has 
the same SIR as that of the quasi-orthogonal channel, and 

55 sends the changed power ratio to the base station via the 
reverse link control channel. In addition, it is also possible 
to enable the ba se station to determ ine whether to change th e 
power rati o, by the mobile station sending the SIRs of tTie 
respective channels to the base station via the reverse link 

60 channel. 

In the fifth embodiment, the power of the orthogonal 
channel is quickly controlled through the first comparator 57 
and the PCC generator 59, and the power of the quasi- 
orthogonal is controlled relatively slowly through the second 
65 comparator 58 and the PRCC generator 60. That is, the 
mobile station measures the SIR of the quasi-orthogonal 
channel more slowly than that of the orthogonal channel 
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which is a reference channel. As a result of the measurement, mobile station re-sends the response request message to the 

when the measured SIR is lower than a threshold value, the base station in step 75. Otherwise, when the base station 

mobile station sends the base station a power ratio re-set receives the message without an error, the base station sends 

message so as to request an increase in the transmission an ACK message to the mobile station via the quasi- 
power of the quasi-orthogonal channel. Upon reception of 5 orthogonal channel, in step 73. 

the power ratio re-set message, the base station increases the The mobile station then determines in stop 74 whether the 

traiismission power of the quasi -orthogonal channel accord- ACK message is received from the base station at a sufficient 

ing to the changed power ratio. Otherwise, when the mca- power level (i.e., without error) via the quasi-orthogonal 

sured SIR is much higher than the threshold value, the channel. Upon failure to receive an error-free ACK message 

mobile station sends the base station a power ratio re-set at the mobile station in step 74, the mobile station re-sends, 

message so as to request power-down of the quasi- in step 75, the response request message to the base station 

orthogonal channel. Upon reception of the power ratio re-set on the judgement that the base station has trouble receiving 

message, the base station decreases the transmission power the message transmitted from the mobile station. However, 

of the quasi-orthogonal channel according to the changed upon reception of an error-free ACK message in step 74, the 

power ratio. That is, the mobile station sends the power ratio mobile station discontinues sending the response request 

change command to base station via the control channel, and message in step 76. That is, the mobile station stops sending 

the base station then controls the transmission powers of the the response request message to the base station, because the 

orthogonal channel and the quasi-orthogonal channel aCK message was correcUy received from the base station 

according to the re-set power ratio. Here, the fast power via the quasi-orthogonal channel. Coincident with step 76, 

control command is transmitted using the power control ^ but not illustrated in the flowchart, the base station examines 

group of FIG. 3. For another implementation quasi- whether the same ACK message has been received in the 

orthogonal channel could be fast power control (uncoded previous T2 time interval. If the same ACK message has 

power control bit transmission) and orthogonal channel been received in consecutive T2 intervals, the base station 

would be low rate power codU-oI (i.e., message exchange). ^e-sets, in step 78, the power ratio by decreasing the trans- 

FIG. 6 is a flowchart which illustrates a method for 25 mission power of the quasi-orthogonal channel by the speci- 

re-setting a power ratio between the channels spread with fied level APu(dB), on the judgement that the quasi- 

the a combination of orthogonal codes and quasi-orthogonal orthogonal channel is in an acceptable condition, 

codes according to an embodiment of the present invention. in the meantime, if the mobile station requests the base 

In the flowchart, the base station sends a response request station to retransmit the ACK message in step 75, the base 

message to the mobile station via quasi-orthogonal channel 3Q station determines in step 77 whether the retransmitted ACK 

and thereafter, controls the transmission power (i.e., re-sets message is correctly received. When the ACK message is 

the power ratio) of the quasi-orthogonal channel according not correctly received, the procedure returns to step 75 in 

to whether a response (or ACK) message is received from which the mobile station re-sends the response request 

the mobile station in response to the transmitted quasi- message to the base station. However, upon correct recep- 

orthogonal channel signal. 35 tion of the retransmitted ACK message in step 77, the base 

Referring to FIG. 6, in step 61, the base station transmits station determines in step 80 whether the same ACK mes- 

a quasi-orthogonal channel signal to the mobile station sage has been repeatedly received in the time interval T2. 

according to the set power ratio, and waits a predefined time Here, when the same ACK message has not been previously 

Tl in step 62. After a lapse of the time Tl, the base station received in step 80, the base station, in step 81, sends the 

determines in step 63 whether an ACK message is received 40 ACK message at the pre-set power level to the mobile 

from the mobile station to decide whether the mobile station station via the quasi-orthogonal channel, on the judgement 

has conecdy received the channel signal. Upon receiving the that the received response request message is received from 

ACK message from the mobile station within the time Tl, the mobile station for the first time. However, when the same 

the base station decreases the power of the quasi -orthogonal ACK message has been repeatedly received within the time 

channel by a specified level APd(dB) or maintains the 45 T2 in step 80, the base station sends in step 82 the ACK 

present power, in step 64. However, upon failure to receive message to the mobile station after increasing the power of 

the ACK message within the time H, the base station the quasi-orthogonal channel by the specified level AE*u(dB). 

increases the transmission power of the quasi-orthogonal That is, in this exemplary embodiment, the mobile station 

channel by the specified level APd(dB), in step 65. first sends the response request message to the base station, 

FIG. 7 is a flowchart illustrating a method for re-setting a 50 and the base station then sends the ACK message via the 
power ratio between the channels spread with the a combi- quasi-orthogonal channel in response to the received mes- 
nation of orthogonal codes and quasi-orthogqnal codes sage. Here, if the quasi-orthogonal channel is error prone, 
according to another embodiment of the present invention. the mobile station cannot properly receive the ACK message 
Unlike the embodiment shown in FIG. 6 where the base and thus the mobile station retransmits the response request 
station re-set the power ratio, in the present embodiment the S5 message to the base station. Otherwise, when the quasi- 
mobile station re-sets the power ratio by transmitting a orthogonal channel is error-free, the mobile station stops 
response request message to the base station. sending the response request message upon reception of an 

Referring to FIG. 7, in step 71, the mobile station sends ACK message from the base station within a specified time, 
a response (or ACK) request message to the base station to From the base station's perspective, upon reception of the 
determine a condition of the quasi-orthogonal channel. In so response request message from the mobile station, the base 
step 72, the base station then determines whether the mes- station examines whether the same response request mes- 
sage transmitted from the mobile station is received without sage has been previously received in the most recent recep- 
an enor. Here, when the received message has an error, i.e., tion time interval. When the same response request message 
when the base station does not receive the message trans- has been repeatedly received, the power ratio is re-set by the 
mitted fi^om the mobile station, the base station cannot send 65 base station by increasing the power of the quasi -orthogonal 
the ACK message to the mobile station. Therefore, upon channelinconsidcrationof the fact that the quasi -orthogonal 
failure to receive the ACK message wdth the time Tl, the channel is in bad condition. Otherwise, when the same 
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response request message is not repeatedly received by the signal demodulated by the demodulator 87 is decoded in the 

base station, the power ratio is re-set by maintaining or decoder 89 and the decoded signal is also applied to the 

decreasing the power of the quasi-orthogonal channel in decider 90. The decider 90 then decides the extent of the 

consideration of the fact the orthogonal channel is presumed error of the quasi-orthogonal channel based on the decoding 

to be in a good condition. 5 result in the frame unit. Thereafter, the power ratio change 

FIG. 8 illustrates a device for re-setting a power ratio command generator 91 transmits a message for controlling 

between the channels using the a combination of orthogonal the power of the quasi-orthogonal channel to the base station 

codes and quasi-orthogonal codes according to another via the control channel according to the error decision result, 

embodiment of the present invention. In the illustrated block Here, in the case where an error occurs during decoding at 

diagram, the mobile station generates a power control com- 10 the receiver of the mobile station even though it is possible 

mand according to the extent of errors generated during to receive the signal on the quasi-orthogonal channel 

decoding the quasi-orthogonal channel. because its level is equal to or slighUy higher than the 

Referring to FIG. 8, a multiplier 80 despreads a received threshold value, the mobile station re -sets the power ratio to 
signal by multiplying the received signal by a FN code. A increase the power of the quasi-orthogonal channel and then, 
multiplier 81 orthogonally despreads an output signal of the 15 sends the corresponding power ratio control command to the 
multiplier 80 by multiplying the output signal of the multi- base station via the control channel, 
plier 80 by the orthogonal code. A multiplier 82 orthogonally In the light of the forgoing descriptions, the novel channel 
despreads the output signal of the multiplier 80 by the transmission device using a combination of orthogonal 
quasi-orthogonal code. An interference measurer 83 mea- codes and quasi-orthogonal codes provides an efificient cen- 
sures interference for the orthogonal channel from the output 20 trol method, in the case where the quasi-orthogonal codes 
signal of the multiplier 80. Here, the interference measure 83 are used due to a lack of available orthogonal codes, 
measure dispersion of the despread value of the forward link while the invention has been shown and described with 
pilot channel or the non-assigned orthogonal channel, to reference to a certain preferred embodiment thereof, it will 
calculate the interference of the corresponding channels. An be understood by those skilled in the art that various changes 
SIR measurer 84 calculates the SIR of the corresponding 25 in form and details may be made therein without departing 
orthogonal channel by receiving the orthogonally despread from the spirit and scope of the invention as defined by the 
signal and the measured interference of the orthogonal appended claims, 
channel. A comparator 85 compares the measured SIR of the What is claimed is: 

orthogonal channel with a threshold value. A power control 1. A base station device for a code division multiple 

command (PCC) generator 86 quickly transmits one power 30 access (CDMA) communication system, comprising: 

control command according to the comparison result output ^ first channel generator for generating a first channel 

from the comparator 85 by loading it on the power control ^^^^ spreading first input data with an orthogonal 

group. A demodulator 87 performs synchronous demodula- code- 

tion by multiplying the signal spread with the quasi- a second channel generator for generating a second chan- 

orthogonal code by a conjugate comp ex signal obtamed by 35 ^ i b spreading second input data with a 

channel estjmaUon. An energy calculator 88 calculates an quasi-orthogonal code, said second channel signal hav- 

energy of the despread quasi^rthogo^l channel by the . ^ ^^^^ ^ ^^^^ ^. 

frame umt, and uses the calculated value in determinmg n . • T n r . n- r ^ \ 

whether or not a message has been transmitted via the ^ S*!" ^^''f^'' controllmg power of the first 

quasi-orthogonal charmel. A decoder 89 decodes an output 40 c anne signa , ^ 

of the demodulator 87 by the frame unit, A decider 90 ^ ^^^^ controller for controlhng power of the 

decides whether the signal is received, according to the ^'^^"^ ^^^""^^ ^^5°^*' 

calculation result of the energy calculator 88. Also, the ^^der for adding the first channel signal to the second 

decider 90 decides the degree of errors of the quasi- channel signal; and 

orthogonal channel based on the decoding result of the 45 a spreader for spreading a signal output from the adder 

decoder 89. A power ratio change command (PRCC) gen- with a pseudo-random noise (PN) code. 

erator 91 re-sets the power ratio according to an output of the 2. The base station device as claimed in claim 1, wherein 

decider 90 and sends the changed power ratio to the base ^^^h of the channel generators comprises: 

station via the control channel. a channel encoder for encoding the input data; 

In the embodiment shown in FIG. 8, the input signal to the 50 an interleaver for interieaving an output of the channel 

mobile station is despread with the spreading code identical encoder; and 

to that used for the forward link. The despread signal is a multiplier for multiplying an output of the interleaver by 

despread with the orthogonal code and the quasi-orthogonal a corresponding spreading code, 

code, respectively. The SIR measurer 84 calculates the SIR 3. The base station device as claimed in claim 1, further 

of the orthogonal channel depending on the orthogonally 55 comprising a controller for controlling powers of the first 

despread signal and the measured interference of the and second gain controllers. 

orthogonal channel. The comparator 85 compares the mea- 4. The base station device as claimed in claim 3, wherein 

sured SIR of the orthogonal channel with the threshold the controller controls the power of the first channel in 

value. The power control command generator 86 quickly response to a power control command for the first channel 

transmits one power control command according to the 60 received from a mobile station, and controls the power of the 

comparison result output from the comparator 85 by loading second channel in response to a power control command for 

it on the power control group. In the meantime, the signal the second channel received from the mobile station, 

despread with the quasi-orthogonal code is applied to the 5. The base station device as claimed in claim 3, wherein 

demodulator 87 and the energy calculator 88, respectively. the controller sets a power ratio between the first channel 

The energy calculator 88 calculates the energy of the 65 spread with the orthogonal code and the second channel 

despread quasi-orthogonal chaimcl by the frame unit and spread with the quasi -orthogonal code according to a power 

outputs the calculated value to the decider 90. Further, the ratio change command received from a mobile station. 



07/13/2004, EAST Version: 1.4.1 



us 6,671,266 Bl 

15 16 

6. The base station device as claimed in claim 3, wherein 17. The mobile station device as claimed in claim 14, 
transmission powers of the first and second channels are wherein the message generator compares the SIR of the first 
controlled according to a fast power control command for channel signal with the SIR of the second channel signal and 
the first channel and a power ratio change command mes- generates the power ratio change command for controlling a 
sage received from a mobile station. 5 power ratio between the first and second channel signals 

7. The base station device as claimed in claim 6, wherein according to the comparisoa result. 

the power ratio change command is varied according to a ig jhe mobile station device as claimed in claim 14, 

signal-to-interference ratio (SIR) for the second channel in ^^erein the mobile station sends a response request message 

u ^ . to a base-station and the base station then sends a response 

8. The base station device as claimed in claim 6, wherein ^ • j u 1 * • *u 

*j j-.io message via the second channel upon receiving the response 

the power ratio change command is generated according to ^ i- & r 

a signal-to-ioterference (SIR) ratio between the first channel "^^^^^^J?^^^^*^^* 

spread with the orthogonal code and the second channel 19. TTie mobile station device as claimed m clami 18, 

spread with the quasi-orthogonal code. "^^^'^^^ determmes whether the same 

9. Hie base station device as claimed in claim 6, wherein response request message has been received repeatedly 
the power ratio is re-set by controlling the power of the 15 within a predefined time, and increases the transmission 
second channel spread with the quasi-orthogonal code. POwer of the second channel when the same response 

10. The base station device as claimed in claim 6, wherein request message has been received repeatedly. 

the power ratio change command is transmitted via a reverse 20. The mobile station device as claimed in claim 14, 

link control channel. further comprising a decoder for decoding the second chan- 

11. The base station device as claimed in claim 6, wherein 20 nel signal. 

a lime required for accumulating an SIR of the second 21. The mobile station device as claimed in claim 20, 

channel is longer than a lime required for accumulating an wherein the power ratio change command is generated 

SIR of the first channel, at the mobile station. according to errors generated during decoding at the 

12. The base station device as claimed in claim 1, wherein decoder. 

the base station transmits a response request message to a 25 22. The mobile station device as claimed in claim 14, 

mobile station via the second channel, to retransmit the wherein the first channel despread with the orthogonal code 

response request message after increasing a transmission ^ ^ fundamental channel and the second channel despread 

power of the second channel when a response message is not with the quasi-orthogonal code is a dedicated control chan- 
received from the mobile station. 

13. The base station device as claimed in claim 1, wherein 23. A power control method m a base staUon for a CDMA 
the base station sends a response message at a pre-set power communication system, comprising: 

level via the second channel, upon receiving a response generating a first channel signal by spreading first input 

request message from a mobile station. data with an orthogonal code; 

14. A mobile station device for a CDMA communication generating a second channel signal by spreading second 
system, comprising: input data with a quasi-orthogonal code; 

a first controller for generating a power control command controlling power of the first channel signal; 

by averaging an SIR of a first channel signal despread controlling power of the second channel signal, said 

with an orthogonal code for a first time and comparing second channel signal having a gain higher than that of 

the averaged SIR with a threshold value; the first channel signal; 

a second measurer for averaging an SIR of a second ^ adding the first channel signal to the second channel 

channel despread with a quasi-orthogonal code for a signal; and 

second time longer than the first time; and spreading the added signal with a PN code, 

a message generator for generating a power ratio change 24. The power control method in a base station device as 

command responsive to the SIR of the first channel claimed in claim 23, wherein each of the first and second 

signal and the SIR of the second channel. channel generation steps comprises the steps of: 

15. The mobile station device as claimed in claim 14, encoding the input data* 
wherein the first controller comprises: interleaving the encoded data; and 

a first measurer for measuring the SIR of the first channel multiplying the interleaved data by a corresponding 

50 spreading code. 

a first comparator for comparing the measured SIR with 25. The power control method in a base station device as 

a threshold value; and claimed in claim 24, wherein the power control steps control 

a power control command generator for generating the power of the first channel in response to a power control 

power control command according to an output of the command for the first channel received from a mobile 

first comparator. 55 station, and control power of the second channel in response 

16. The mobile station device as claimed in claim 14, to a power control command for the second channel received 
wherein the message generator comprises: from the mobile station. 

a second comparator for comparing the SIR of the second 26. The power control method in a base station device as 

channel signal with first and second threshold values; claimed in claim 24, wherein the power control steps set a 

and 60 power ratio between the first and second channels according 

a power ratio change command generator for generating to a power ratio change command received fi-om a mobile 

the power ratio change command for decreasing a station. 

transmission power of the second channel signal when 27. The power control method in a base station device as 

the SIR is higher than the first threshold value and claimed in claim 24, wherein transmission powers of the first 

increasing the transmission power of the second chan- 65 and second channels are controlled according to a fast power 

nel signal when the SIR is lower than the second control command for the first channel and a power ratio 

threshold value. change command, received from a mobile station. 
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28. The power control method in a base station device as measuring the SIR of the first channel signal; 
claimed in claim 27, wherein the power ratio change com- comparing the measured SIR with a threshold value; and 
mand is varied according to a signal-to-interference ratio , , j 
/oio\ r J u 1 • 41- L i * generating a power control message responsive to said 
(SIR) for the second channel in the mobile station. ^ ^ . , i , , . , 

29. The power control method in a base station device as 5 ^ ^^^^^ f .'r"" • . • 
claimed in claim 28, wherein the power ratio change com- P°^^' ^"^rol method m a mobile station device 
mand is generated according to a sigoal-to-interference ratio ^ ^^^^^^ i° ^^^^ ^5, wherein the power control message 
(SIR) between the first channel spread with the orthogonal generation step composes the steps of: 

code and the second channel spread with the quasi- comparing the SIR of the second channel signal with first 

orthogonal code. lo and second threshold values; and 

30. The power control method in a base station device as generating the power ratio change command for decreas- 
claimed in claim 28, wherein the power ratio is re-set by -^^ ^ transmission power of the second channel signal 
controlling the power of the second channel spread with the ^^^^ (^e SIR is higher than the first threshold value and 

'^^^^'^ ogona CO e. increasing the transmission power of the second chan- 

31. The power control method m a base station device as 15 i • i u *u om ■ i *u *u ^ 
, . J . . -o L ■ L nel signal when the SIR is lower than the second 

claimed m claim 28, wherem the power ratio change com- threshold value 

mand is transmitted via a reverse link control channel. o . ^ .it- , m . . ■ ^ - 

™ .1 J • u * 4 • J • 38. The power control method in a mobile station device 

32. The power control method in a base station device as 

claimed in claim 28, wherein a time required for accumu- ^ "^^"^^ '° ""^^ ^S, wberein the power control message 

lating an SIR of the second chamiel is longer than a time 20 generation step compares the SIR of the first channel signal 

required for accumulating an SIR of the first channel, at the ^IR of the second channel signa^^and generates the 

mobile station power ratio change command for controlling a power ratio 

33. The power control method in a base station device as ^^^J^^ ^''^ "^l^^^' ^"^^^ according to the 
claimed in claim 23, wherein the base station transmits a res . ... 
response request message to a mobile station via the second 25 Hie power control method in a mobile station device 
channel, to retransmit the response request message after ^ ^^^^"^^^ ^^^^^^ wherem the mobile station sends a 
increasing a transmission power of the second channel when response request rnessage to a base station via a reverse 
a response message is not received from the mobile station. ^^^^^^ ^^^^^^^ "^^^P^^^ 

34. Hie power control method in a base station device as ^^^^^^ ^^^^^^1 ^P°^ '^'^^^^^^g ^^^P°^ 
claimed in claim 23, wherein the base station sends a 30 request message. ... 

«t « T,;« iu^ A 40. The power control method in a mobile station device 

response message at a pre-set power level via trie second . , 

..^<>^«,;«^ « « as claimed m claim 39, wherein the base station determines 

channel, upon receiving a response request message irom a , , , , , 

mobile station whether the same response request message has been 

35. Apower control method in a mobile station device for 'f'^'"^^ repeatedly within a predefined time and increases 
a CDMA communication system, comprising: 35 the trarBmisaon power of the second channel. 

, , , . 41. The power control method in a mobile station device 

generatmg apower control command by averaging an SIR ^ ^^^^^^ ^^^^ 35 ^^^^ comprising the step of 

of a first channel signal despread with an orthogona^ ^^^^^^ ^^^^^^ ^^^^^^ ^ 

code for a first tune and companng the averaged SIR Hie power control method in a mobile station device 

with a threshold value; ^ ^ claimed in claim 41, wherein the power ratio change 

averaging an SIR of a second channel despread with a command is generated according to errors generated during 

quasi-orthogonal code for a second time longer than the decoding at the decoder. 

first time; and 43^ Xhe power control method in a mobile station device 

generating a power ratio change command being set such as claimed in claim 35, wherein the first channel despread 

that the SIR of the first channel signal is identical to the with the orthogonal code is a supplemental channel and the 

SIR of the second channel. second channel despread with the quasi -orthogonal code is 

36. The power control method in a mobile station device a dedicated control channel, 
as claimed in claim 35, wherein the power control command 

generation step comprises the steps of: ♦ * * ♦ * 
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